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Summary

Thedataobtainedon theN.A.C.A.M-12airfoil,testedat

twentyatmospheresdensityin theNationalAdvisoryCommittee

forAeronauticsvariabledensitywindtunnel,havebeenextend-

edby additionaltestsat oneandat twentyatmospheresunder

improvedconditions.The resultsof thesetestsaregiven.

Considerablescaleeffect.wasfound.

TheTests

Thedataon theN.A.C.A.M-12airfoilwereextendedfor

comparisonandto determinescaleeffectby testingther.odel

in theNationalAdvisoryCommitteeforAeronauticsvariable

densitywindtunnelat oneatmospheredensity.As theoriginal

—.

testat twentyatmosphereswasmadesometimeagoundercondi-

tionswhichhavesincebeenimproved,a re-testat thatdensity

wasalsomade. Thelatterrepresentsa ReynoldsNumberof

3,480,0G0,whichis abouttheconditionof fulldynamicscale.

Theoriginalduraluminairfoil-modelof theN.A.C.A.?.!-12

secti”on,(TableI),withan aspectratio6 andwitha planformt
of 5 in.by 30 in.wasused. Itwasmountedinthetunnelin

t
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J .
theusualmanneras describedinReference1. Fairingswereadd-

ed,coveringtheloderhalfof thestreamlinedsupports,thus

reducingthetaredragby half. Theangleofattackwasvaried

from-3°to+24°withobservationstakenat l~!’intervals.

Results

The resultsof thetestsaregiveninTables11ad 111,

andareplottedinFig.1. Curvesarealsoplottedrepresenting

thelift,moment,andminimuminduceddragcoefficientsas cal-

culatedfrm,theory(References,2and3).

Whenacomparisonismadeof thehighReynoldsNumbertest

withthelow,itmaybe seenthatthereisa bigdelayin the

angleat whichburblingoccurs,andalsoa largeincreasein
8

themaximumliftcoefficient.Theangleof zeroliftis in
b agreementwiththe theoreticalvalueinbothtests.Theslope

of theliftcurveat thehigherdensityis normalandhasa

valueof0.0710.Thisis about86.percentof thetheoretical

slopeforan airfoilof thesameaspectratio,a usualfigure

for thistunnel.However,theliftcurveslopeat thelower

densityisveryirregular.Fora portionof itsrange(3°)

itsvalueiswellabovethatforthetheoreticalslope

(.0960/.0822),indicatingthata peculiartypeof flowiscrest-y4

ed at thoseangles.A similaroccurrencehasbeennoticedin

testsmadeat lowdensitieson otherairfoilsof thissamegen-&
eralshape.The remainderof theliftcurveisnormal,though

t



N.A.C.A.Tcchni@lNoteNo.243 3

the slope is low. Thisincreaseinliftcoefficientat oneat-

mosphereeqlainswhy thepolarcurveof thattestisbetter

throughitsmid-portion.

Thedragcharacteristicsaresligntlyimprovedat thehigher

ReynoldsNumber. Thereisalsoa slightchange in stability;

thetwenty-atmospheremoment,coefficientagreesverywellwith

thatcalculated.

Fordeterminingairfoilcharacteristics,testsat high

ReynoldsNumbersareof greatimportance.
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TableI.

Ordinatesof theN.A.C.A. M-12AizfoilSection

inPer Centof Chord.

Sta. o 1.25 2.5 5~o 7.5 10 15 20

Upper (3.00 2.03 2.86 4.01 4.89 5*59 6061 7*3O

Lower -Q.oo -1.65 -2914 -a.72 -3.07 -3b31 -3.60 -3.80

/..

Sta. 25 30 40 50 60 70 80 90 95 100

Upper 7,74 7.95 7.86 7.25 6.27 4,98 3.50 1.89 1,07 0,20
*

Lower-3.92-3.98-3.96-3.82-3.50-3*OO-2●31 -1*37-o*81-O*2O
i

.
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Table11.

5

AirfoilLS-12 Span- 30 in.
{
76.2‘cm

AVCZWC TankPressure- I atrn. Chord- 5 in. 12.7cm1
Avera~ecDynar~icPrsssure- 28.5kg/mz Aspect%tio :“6 -
AverageReynol~.sNumber- 17~,000 Date- April9, 1926.
Averagetemperature- 25°C.

Angleof
atzack
degrees

-3

-1*5

o

1.5

3

4.5

6

7.5

9.

10.5

12,

13*5

15

16,5

18

19.5

21

22.5

2’4

Lift
Cocfficient

CL
-,090

8007

,104

●245

,391

,477

.578,.

,760

*899 .

.936

●947

,875

,77g

.730

.721

.703

.678

1)rag
Coefficient

CD

.0151

.0128

.0122

,0135

.0189

.0234

,0317

●0401

~0486

00568

~0687

.0817

.1020

.1740

,2402

.2705

.3013

.32$3

.3496

-.168

1.83

~117

.055

.048

●049

,055

.060

,064

~069

.076

.087

● 108,.

,199

,312

.371

.417

.463

● 517

lJ~-~*
3ocfficient

CM

●030

,030...
,060,,
,050

-,040

● 030

,010

,050

.0,50

~060,,
.080

● 100

,100.,
.g90

,070

.~40

.070

● 110

.120
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]63-2 Table111=

AirfoilH-12
AverageTankPressure- 20 atm.
AverageDynanicPressure,q, - 617k~m2
AverageReynoldsNumber- 3,480,000
Averagetemperature- 40°C.

Angleof
attack,
degrees

-3

-1.5

0

1.5

3

4.5

6

7.5

9

10.5

12 “

13.5

15

16.5

18

19.5

21

22.5
t

24

.

Lift Drag
Coefficient Coefficient

-.115

.010

●104

.214

.320

.430

.536

.643

●749

.852

.956

1,050

1:142

1.208

1022s

1.253

1?245

1.142

1.061

●0119

.0103

.0108

.0129

.0159

.0231

●0304

.0382

.0466

.0549

.0640

●0794

●0940

●1114

.1449

.1684

.2026

.2643

.3001

6

Span- 30 in.
1
76.2W)

Chord- 5 in. 1207G)
AspectIWtio--6
Date- April9, 1926.

Ratio
D/L

-.1035

1.030

●1039

.0603

.0497

.0537

.0567

● 0594

.0622

.0644

.0669

.0756

.0823

.092?

.1180

● 1344

.1627

.2314

.2831

Uonent
Coefficient

Cjj

-,022 ‘“”-

-.024

-.020

-.023

-.018

-.030

-F029

-.039

-,002

-.030

-.005

-,002

-.003

-.019

-.029

-● 019

-.013

-.075

-.048




